Abstract: A lot study of convection heat transfer on internal flow has been extensively conducted in the past decades using of high specific surface area, increasing heat transfer coefficient, swirling flow and improving the transport properties. This study concerned with the application of a tangential slot swirl generator for improving heat transfer in a horizontal circular copper tube. The Al particles(about 100~130μm) was employed for this experimental work. 3D PIV(particle image velocimetry) technique has employed to measure velocity profiles of Al particles with and without swirl flow. The copper tube is heated uniformly by winding of a heating coil for heat transfer work, having a resistance of 9 ohm per meter. Experiments are performed in the Reynolds number range of 6,800~12,100 with swirl and without swirl using Al particles. Experimental data for comparison of Nusselt number is presented that of with swirl and without swirl along the test tube for the Reynolds numbers. The Nusselt number is improved with increasing of Reynolds numbers or swirl intensities along the test tube. The Nusselt number with swirl flow is about 60.0% to 119.0% higher than that obtained by the Dittus-Boelter equation.
Introduction
The An Al/water micro fluid was utilized in this study to measure velocity profiles through 3D particle image velocimetry (3D-PIV). The Nusselt numbers were calculated with and without swirl flows in a horizontal circular copper tube. Therefore it will be contributed for a design of heat exchanger. per minute pumping capacity is utilized to circulate the micro fluid in the system. Mass flow is measured at the pump exhaust port by using a weighter.
To calculate Re number, the mean velocities were employed from PIV results and the mass flow at the outlet of the pump, and then refer to "Equation (1)" and "Equation (2) 
The Einstein equation provided below is adopted to determine the viscosity of the micro fluid.
where,   is the viscosity of the base liquid and  is the volume fraction of the micro fluid (0.25%).
The following equation proposed by Hamilton et al.
[16] is utilized to calculate thermal conductivity:
where,   ,   , and   are the thermal con- 
and      (6)
where, A s and T w indicate the surface area and wall temperature, h is the heat transfer coefficient, respectively. "Equation (6)" is the Dittus-Boelter equation [13] , which yielded the following result:
 is the Nusselt number, and  and  are the Reynolds and Prantl numbers, respectively. 3) The wall temperature with swirl flow is 25.0% to 37.5% higher than that without swirl flow. Both 
